<t^ ff w, t, ^ m ^EC'D 0 3 AUG 2001 



(PCX 3 6^&UPCTm.mW] 



ciOl^^lS^ 99-F-07 1PCT 


I PEA/4 1 6) ^^m-t^Z to 


pcry J p 0 oy 0 3 8 0 6 


(B.M.m 12.06.00 


(0.^.^) 14.06.99 


mmm^T^m ( i po 

Int. cr C 1 2 N 1 5 /' 2 9 , C 0 7 K 1 4 / 4 1 5 





1 . 


m 






2. 








□ 






















tr^mmmmn. ±^x ^—i^'x^^. 


3 . 








I 








n 


□ 






m 


□ 


^m.^. m^^xi'xm^±<Dmm^mmc-::>}.^x<Dmm^mm^mw<D^i¥f^ 




IV 


□ 






V 


E 








□ 






\i 






M 


□ 






Ml 


□ 





2 7. 12, 00 


2 3. 0 7. 0 1 


^W^RxJ^x^'^ 

B^^H^rF/r ( I PEA/' J P) 

l^f^#^ 1 0 0-8 9 1 5 
1K^:M^iXmi<n^m^TB 4#3^ 




4 B 


9 3 5 8 


03-3581-1 101 F^i^ 3 4 4 8 



<^K:P C IV I P E A.^4 0 9 ( 1 9 9 8^7^) 



7 



1. ::^ll^^(i^^^^iiTIEcotb«is^{^S-^v>Tf^^^n7to imme^ (pcti4^) <nmmzm-^<^^ic 

P C T^MlJVO. 16, 70. 17) 



0 thm^<Dmmthmmm 



□ 
















m 










mm^ 










□ 






















PCX 1 9^j)m^i,zm-:5^m^^t\^fzh(D 






m 












m 








□ 




m 





'in. 








m 




'El. 








m 








□ 








^mm^m.^^Mz\,^ 



























±fS(/:'#Ji{i. Ffd-.oK|g-r'*)6 aST'^^o 

□ H^ISi^c7>:ty,(c^tii^n7"cPC T^|ij23. i(b);ii*9SIR:5:(7:i#|g 

n PCT^tPij48 ;Ub)iZl^9[l^^':^>P^c7:)B-|g 

□ mn^^'m^'j^tzi^k^^^^Mz p c t j^^yss. /c{i55. 3(- 1- 9 ^i^^^cT^wig 

ix^Tr-:^ ^rc7)^iiE;5^^n/^;^^o7^it.cD<^ LTfmL/^= ( P C T ^Mij70. 2(c) ^ cDtilE^^tr^ L#^ffl3Kfi± 



msCPC TX I PE A 4 0 9 (IHfli) (1 9 9 8^7^) 



/ 




4 



mt^thm^^ PCT/ J P00X03806 



V. mm^. m^^xitmm±(7>^\m'^m^iz-oi^x(Dmmi 2^ (pct35^(2)) ^c^ib^^m. "tn^mi^i-r^ 













(N) 






fi 


W 












(IS! 




1 


- 4 








5 


, 6 




mm±i^.mm^^i± ( i a) 




1 


- 6 















2 . 



lifi^^U-'Iftn^ (PCT«aiJ70. 7) 



ilS*; 1 : FEBS Lett. 1998, ||429#, p. 403-406 
'XW:2 : Nature 1997, ||389#, p. 135-136 

mDNA{zt^-r^^n~y^ y'y-f-^-mi^i^m-r^ztii. ^mm^Bm^^(b'^m^(Dm 

<rL-C. -hfeiSjJt(Z)jEia{c|S«c$n/-::i£^iJ#-^l.S.U^3(D:^SiH?iJ(i, i:f5^fi)t('ia«c^ 
^Wt-SDNAt&T^T-J (roV^T(±. _hai(7>igl:iStiL^#/cDNAKf^■>^-<t[2:glJ-r'#/J^^^^JO-e 

• ft *<7)*c[l 1 - 4 



laiitPCT/ I PEA/'4 0 9 imvm) (1 9 9 8^7fl) 



# :^ * *^ 



per 

(&8^, mmnMm^4o. 4i^) 

CPCT18*. PCTrnWrn. 44] 



tiJ^AXfinaA 9 9 - F - 
C0»l®15-^ 0 7 1 PCT 


<^t^c0^g?#(CoV>-C(l, H^PSItiS^(Oiiii^-ifi^^it:(PCT/ I SA/'2 2 0) 


PCT/ J P00/'03806 


(e.E.m 12. 0 6. 0 0 


(0.^.^) 14.06.99 


Ml A (fi:^X«^SW 



1. H^SS^Si^oS® 

3. □ ^m(Dm-m'-MaLx\>^i> imnm^m) . 



4. ^mn^^A^ 



5. W^{^ 0 ai®A;^'StU Lfct,ro5r7P;IS-t-5„ 

m □ tiJgSA75>^FLfct jyjr-SbOo [x] /<£ L 

□ tii®A(±lgl5r*$'j:;5^ofc. 



l^iCPCT/ 1 S A,''2 1 0 (5f5l-<— -^'O ( 1 9 9 8*ti7;i) 



ll^t±l^#^ P CT/ J P 0 0 /O 3 8 0 6 



A. %mn^i-^^^m(D^m m^^^^'^m d po > 

Int. Cl' C12N15/'29, C07K14/415 



Int. CI' C12N15/29, C07K14/415 



j^i^^T-itffl L/-cs^7='-5'-<-;^ (7-'--^^-:^(D^w. m^icmmi^tzmm) 

WPI (DIALOG), BIOSIS (DIALOG), JICST7r^/'^(JOIS) 
GenBa nk ''DDBJ''EMBL/Ge ne s e q 









PX 


Ito, K. "Isolation of two distinct cold-inducible cDNAs encodi 
ng plant uncoupling proteins from the spadix of skunk cabbag 
e (Symplocarpus foetidus)" Plant Science (1999, Dec. ) ||149# 
|g2-^ p. 167-173 


1-6 


PX 


Ito, K. "A cold-inducible gene encoding uncoupling protein in 
thermogenic plant species" Cryobiology and Cryotechnology (1 
999, Dec. ) ^45# p. 43-46 


1-6 



[x] cm(om.^\zhxmtm^^nx^^^. 



to 



TTj Bl^tiifSBXIi®5tBttic^2:^S^tt7t:5.mT-fcoT 
(D mmkX (lit ^14755 7ii/^i:%x<bn2)'t,cO 



2 3. 08. 00 


lll5l^l^«$li^W|g3tB 

He HQ nri 


B-Amm^-lr (1 S A,' J P) 

B!g;#'j 1 0 0 - 8 9 1 5 
mjKa5i^fttDE?5x5>r«1.ZT Q 4 # 3 ^- 


^dg#-^ 03-3581-1101 


4 N 


9 5 4 9 


3 4 8 8 



fe^'xt P C T/ I S A. ^ 2 1 0 (?S 2 V') ( 1 9 9 8^7.^) 



F# P CT/ J P 0 0/0 3 8 0 6 



c (m^) 



PY 



PY 



X 
A 



X 
A 



Ricquier, D. et al. "The uncoupling protein homologues: UCPl, UC 
P2, UCP3, StUCP and AtUCP" Biochem. J. (2000) 1^345^ ^2-^ p. 1 
61-179 

Watanabe, A. et al. "AtUCP2: a novel isoform of the mitochondri 

al uncoupling protein of Arabidopsis thaliana" Plant Cell Ph 
ysiol. (l999,Nov.) |g40^ Hi 1^ p. 1160-1166 

Maia I.G. et al. "AtPUMP: an Arabidopsis gene encoding a plant 
uncoupling mitochondrial protein" FEBS lett. (1998) ^429^ 
p. 403-406 



Laloi, M. et al. "A plant cold-induced uncoupling protein' 
re (1997) ^389^ p. 135-136 



Natu 



1-6 



1-6 



5-6 
1-4 



5-6 
1-4 



i?i<:PCT/ 1 S A/2 1 0 (3f5 2-i-v^CO^gE#) ( 1 9 9 8 7 /D 



PA _i\IT COOPERATION TREAT . 



PCT/J POO/03806 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 

1 InitpH ^tatoc Piatont anH TraHomQri/ 
vjiiiLcu OLalco raLCriil aiiU I idUciMdiK. 

Office, PCT 

2011 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

in Its capacity as elected Office 


Date of mailing (day/month/year) 

31 January 2001 (31.01.01) 




International application No. 

PCT/J POO/03806 


Applicant's or agent's file reference 
99-F-071PCT 


International filing date (day/month/year) 

12 June 2000 (12.06.00) 


Priority date (day/month/year) 

14 June 1999 (14.06.99) 


Applicant 

ITO, Kikukatsu 



1. The designated Office is hereby notified of its election made: 

I X I in the demand filed with the International Preliminary Examining Authority on; 

27 December 2000 (27.12.00) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election [ X [ was 

I I was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No,: (41-22) 740.14.3?i 



Authorized officer 

R. Forax 

Telephone No.; (41-22) 338.83.38 



Form PCT IB 331 (July 1992) 



JP0003806 



4 4 

PATENT COOPERATION TREaTY 



x^" , y PCX 

V' INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent* s file reference 
99-F-071PCT 


SeeNotificationotTransmittaloflntemational Preliminarv 
FOR FURTHER ACTION ^r^aniinalion Report (Form PCT/IPEA/416) 


International application No. 

PCT/JPOO/03806 


International filing date {day monik year) 
12 June 2000(12.06.00) 


Priority date {day month. year) 

14 June 1999(14.06.99) 



international Patent Classification (IPC) or national classification and IPC 
C12N 15/29, C07K 14/415 



Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION 



1. This international preliminar\ examination repon has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. I his RHP( )RT consists of a total of 3 sheets, including this cover sheet. 

□ This repon is also accompanied by ANNEXES, i.e.. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and. or sheets containing rectifications made before this Authority (see 
Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



I 




Basis of the report 


II 


□ 


Priorit\ 


111 


□ 


Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to noveh\ . inventive step or industrial applicability 
citations and explanations supporting such statement 


\'i 


□ 


Cenain documents cited 


\T1 


□ 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 



Date of submission of the demand 

27 December 2000 (27.12.00) 


Date of completion of this report 

23 July 2001 (23.07.2001) 


Name and mailing address of the IPHA/JP 
!-acsimile No. 


Authorized otllcer 
I clephone No. 



form per 1PI:A.409 (cover sheet) (Jul\ 1998) 



4 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/03806 



I. Basis of the report 



1. With regard to the elements of the international application:' 
^ the international application as originally filed 

I I the description: 

pages 

pages 

pages 



, as originally filed 



filed with the demand 



.filed with the letter of 



I [ the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

. as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



I I the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



2. \Mth regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

1 hese elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminarv' examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

[ ^] filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
[ " ] The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 



4. 



□ 



The amendments have resulted in the cancellation of 

I I the description, pages 

I I the claims. Nos 

I I the drawings, sheets/fig 



□ This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70. 2(c)).** 

* Replacement sheets which have been furnished to the rcceivini^ Office in response to cm invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and^OH) 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/03806 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 1-6 YES 

Claims NO 



Inventive step (IS) Claims 1_4 YES 

Claims 5^6 NO 

Industrial applicability (lA) Claims 1-6 YES 

Claims NO 



2. Citations and explanations 



Document 1: FEBS Lett. Vol. 429, 1998, pp. 403-406 
Document 2: Nature, Vol. 389, 1997, pp. 135-136 



Claims 5 and 6 



The preparation of a partial sequence of DNA that codes for a specific protein, i.e., a so-called 
DNA fragment, and the use of that fragment as a probe, primer and the like was widely known 
technology to persons skilled in the art prior to the priority date of this application. 

Document 1 describes DNA that codes for the UCP of Arabidopsis thaliana and its base 
sequence, and persons skilled in the art can prepare as needed a DNA fragment based on that 
base sequence. 

The base sequences represented by Sequence ID Nos. 1 and 3 set forth in the above Claims differ 
in part from the base sequences described in the above document, but they are indistinguishable 
from the DNA fragments obtained in the aforementioned preparation with respect to the "DNA 
fragment having a partial sequence thereof described in these Claims, and this examination 
finds no particularly outstanding effect thereby. 

As a result, persons skilled in the art could easily obtain the inventions set forth in these Claims 
based on the description in document 1, and these inventions do not appear to involve an 
inventive step. 



Claims 1-4 



The inventions set forth in these Claims appear to involve an inventive step with respect to 
documents 1 and 2 cited in the international search report. 

Documents 1 and 2 do not describe DNA originating in Symplocarpus renifolius and having the 

sequences represented by Sequence ID Nos. 1 and 3. and in light of the level of technology prior 
to the priority date of this application, persons skilled in the art could not easily conceive of these 
matters. 



}-orm PCT IPHA.'4()9 ( Bo\ V) (July 1998) 
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(21) SIKtURS^: 

(22) SeittiMB: 

(25) m^thm<Dms: 

(26) SBS(^BB<D«S: 



C12N 15/29, C07K 14/415 
PCT/JPOO/03806 
2000 ^6 ^ 12 B (12.06.2000) 
B:«:S§ 



(30) «it«l7^— ^: 

^P2F11/167439 1999 ^6^14 B (14.06.1999) JP 

(71) aiMAr*a^K^<^■c(o^i^^lzoL^r;: f4^ati5 

SRVma (JAPAN SCIENCE AND TECHNOLOGY 
CORPORATION) [JP/JP]; T332-0012 flSiSWll PflJ* 
Br4T S 1 S8-§- Saitama (JP). 



(72) nm^; is^zs 

(75) nm%/ih«ix (W^mizrii^xa^^): mmm—(no, 

Kikukatsu) [JP/JP]; T020-0117 3H^lRSiHilT»A<H 
1-17-7 X>?.-T— HaA<fi.207 Iwate (JP). 

(74) ftSA: #S± ffi^flJ*(NISHlZAWA,Toshio); T 
150-0042 3RSt*aJM«E^EaJIIBT37-10 «fC t*;U6Pg 
Tolgro (JP). 

(81) tB^S rSrt;: CA, US. 



= (54) Title: PYREXIA- ASSOCIATED GENES AND PYREXIA-ASSOCIATED PROTEINS OF PLANT 

2 (54) itfi^o^w: m^<o%^JssmA&^ts^mssm^ 

(57) Abstract: Genes SfUCPa and SfUCPb which are pyrexia-associated genes originating in Symplocarpus renifolius characterized 
gagi in that cDNAs thereof have the base sequences respectively represented by SEQ ID NOS:l and 3; proteins SfUCPA and SfUCPB 
^= which are pyrexia-associated proteins expressed by these genes characterized by having the amino acid sequences of SEQ ID NOS: 

2 and 4 respectively; and the cDNAs of the above genes. 

(57) 
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5 nm^m 

lr^5l^T^ffl'^^-tF-^f > Vt* iSymplocarpus foetidus) S ^CO^f^FaaiSilfie^ <t C CDit 

15 $$^J|5I-r^S^SM'^i:H^"^?fc'Si:%^t)HTL^•5 (Levitt. 1980) „ Z ;|x CD ig ;S :^ 

CD^31:^fl<]E5Sfccfcl>*ftlME5S^?T-5(SakaiandLarcher. 1987; Steponkus, 1984 ; 
Thomashow, 1998 ; Uemura and Steponkus, 1997) o 5tR9fl*Jlc, "tf "tf > V O t; 

20 C <t ^>;H.Tl>-5 (Knutson, 1974 ; Nagy et al., 1972 ; Schneider and Buchenen. 
1980) o 

^#iri8&< -^-if^y^O^m^^ (spadix) lcfc(t-5)7EcD;aSl*. X % }^ 1$^ ti< - ^5°C 
lCi5T-r-5^^-C&oT4j + 10°Cci: y tSfL^S^-efe-S (Knutson. 1974) o M^lt. 

:: (75 ^ ;S S J# I * > 1 2 °C ^ N 7K T 05 ;a S U -I H - P¥ 1® S ^ 1§ -r ^ ^ i: I r 
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■r'Jf*o*>^-tg^Jr->^ — if' (AOX) ck o TtSSn $ H 5 Kzi > K U T 

(Berthold and Siedow, 1993; Ito et al., 1997 ; Mcintosh. 1994; Wangn 
5 er and Krab, 1995) „ 

—yj. ni?LiS1$^lcfcL^Tl*. m^&^ (uncoupling protein UCP) t^lt 

Xtfzo S Krj > K 'J TC75F«^|glcfcL^TM!±l ^tL-S UCPs (i. IHl^qiC H* $ ,7lE A $ 1± -5 
10 Z i: (- J; oT. ■(t^x^.;i.^-^ftlS^®^-^<bSii£$i±-5 ATP ^J^iTbN "^ufqR ^flsi^Sr 
■5 (Klaus etal., 1991 ; Klingenberg and Winkler, 1985; Ricquier et a!., 1991) „ 

i^1^3lrfct^Tl^, 3 ocD UCP A^mtt ^nxL^^o UCP1 it±t Lxm^mfinmrnz'^ 

(Nichollus and Locke. 1984) . UCP2 (i ^ < (75*glS£lr fcL^T^eSWlrmal 
(Fleury etal, 1997) . UCP3 T & (Boss et a!., 1997) o 

15 nifLUjif^j UCPs li. s h a > h* 'J T(Dfte(7)^-\' 'J ^/^-^S <t isitf (c. eocDis 

iilCE^^-r -5 t (Liu et al, 1988 : Maia et al. . 1 998) „ S^-oCC, Ctl 

•bO UCPs a5;Stt(i. 7^ 'j >^ ^ K (ATP. GTP, GDPfccfcU:ADP) ^ C 

20 (Jezek et al., 1998 ; Lin and Klingenberg, 1982 ; Katiyar and Shrago, 1989 ; 

Rial et al.. 1983 ; Sluse et al., 1998) „ 

cniCj^LT, iS^, ^i^^!I^^CD UCP^S^ Kr-S aocD cDNA 

v^r ^ (StUCP : Laloi et al., 1997) J: LK-> n -< jii-X^ (AtPUMP : Mala et al,. 
25 1 998) t^^mm^^fzo StUCP (75^3K!*i<t LT^t^□ckl>•m3I^Cfct^T^!±i $;tx/- 

HTI^€) (Laloi et al., 1997) . 

^' a jrS ^ Uiya^^i-Xif-itt^m:n^mmV^^t^?Lii>nXL^^t<. StU 
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CP ts^u AtPUMP (Di&}^mm^^wt. ctt»b(Dxe^A^i^fg^(cF3a4-LTu^z 

(Laloi et al.. 1997; Maia et al..1998) 

5 

SBB9iJ^^-r-i)Cl,i:^$#ei[<k-r-Siie^ SfUCPa cDNA *<iS5iJ#-^ 3 (^D^SiB^iJ 

15 $^-r€)C<t $f#eiti:-r^itfi^ sfucpb $sfi^-ri>o 

*t=C(Dtl}gifi, Hni5(^>SG^ SfUCPa jb<f§=K-r^*f»SI^^ >/^^©T?fcoT. 
iE5ijS^2C75TS y ^aS^ij^^-r^ C <!: ^^#a<!:t-i>^ ^/^^M SfUCPA . filBCD 

ite^ sfucpb *<^3Kt-^f£i!»r3^3i^ ^/^^^-efc-^T. m^\m^ ^ <d7 ^ y mmm 

20 ^i^-r^) :!<*: ^ -r^^ >/'?<7M SfUCPB ^ ^■:K^*^g«■r -So 

$ t>(cZ(7)tbSS(±. BE^JS-^ 1 05^SiS5iJ^fc(i^-CD-SlliB5>J$^-r€) cDNA 
i55>J#-^3 (DlSSiH5>J^/rl*^CD-g|5aB^J^^-r-5 cDNA <!: ^ ^H^H^fi^-T 

25 

fc<i:l>*miCfcl+'5 SfUCPa (A) fccfcLK SfUCPb (B) ^:^m^(D%my a y ^ — Jl' 
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m3lt. SfUCPA fcJ:I>- SfUCPB i:, SE^OTv^^V^ UCP (StUCP) . a ^ ^ 
■rX-i- UCP (AtPUMP) fccfcZ>-t K UCP CDT = y MS55i|it^llT?S.-g)o SBJiJTISro 

MIS-^ (*) s y ggji^^ij^ (. ) [t.±x<D^^\p^-Q<D%m^tj. 

^^b^afo SfUCPA i SfUCPB i: CDI^ — iB5iJ$:5^-ro ffi^iJT^ > > h 

(i. CLUSTAL W ^7-^ A^ffllN-C^Tofco mSfl*J^f 5 h =l > K 'J Ti^^;U4i:— £ 

13 4 1*. SfUCPA CDi^7Kt±^P h-efc^. *ai4(*^*ttCDfIS^^L. ^iSSn 

^^mii K> 1' >^ TM1 ;^)^ f> TM6 1?^^ L^-c 
lasii, 5 ha > K'JTMF*](cfc(t-5 SfUCPAfO h tK □ v? — cDl^xCia Ufe -S, 
0 6 1*. SfUCPB (Dia*143^P KT^&^o JSIAIiia^ttCDSS^^L. 

'S-MSjI K> -r >^ TM1 ;^)^^) TM4 fccfcU* TM6 IfTr L/co 

mi\i. 5 hP > K'J7ISl^(Cfc(t^ SfUCPB<75 h 4^° P iz-CD^litia ^ , 
la 8 (i. SfUCPa fecfc i>' SfUCPb cd#-<7CD cDNA ^^S-i: -r •51' > t* h PJffl 

C-) (ia>hP — JU. S(i-tr>XRNA. AS liT >5^-tr >X RNA 

^ {£ s (O a IR A X a 1«3 <D ti M ^ ^ , 

dCD^B^CDiifc^ SfUCPa li. ^(D cDNA Jb^ffi^JS-^ 1 £7)^*iE5iJ L T U . 
CKD cDNA A<BB^J#-^2(75TS y S$SS?ij^WT^It^^^^S 32.6kDa CD^^/^^S 
SfUCPA ^a— K LTL^-i>, ^ tc, C CD ^Bfl<75iif5^^ SfUCPb CD cDNA (Se^J#-^3) 
li,iB5'J#^4(757 5 y ^le^iJ^W-r^Jt^^^^M 29.0kDa CD^ >/ g SfUCPB ^ 
P — K LTt^■5o 
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cKD^BjcDite^ sfucpa fcj:i;:sfucpb It. iis,)^mizmm^m^^6^\~nmr ^ 
-*f-tf > vOite^-efc-i)o -rnct?*.. <i^fa(D:fjm (ito etai.,1999) icj; y atii Ltr+F 

if > V'i?^ RNA lcoL^T/ — +F>3Jfp -VT^-oy (Ito et al., 1994) ^fTofrilSms 
la 2(riF Lf-cfc ^IC, (15°C) (CfSL^TMiIeTi: t.l3^^?tffTcD^3K;bN'<^tU$ 

C CDaiBi<Diie^=-A<^n^tLlCfg3S-r § ^ g SfUCPA fccfc SfUCPB a)T 5 

ymm^nt. 7\--=Ea'j-^m<Di^m. t h ucp lt j: y liia ucp ic^ptlt 
10 <fc y e;l^^ilS]tt^*t■ (las) « -r^»:+:)*., SfucPA cdts y ^SB^ii*, stucp. At 

PUMP, t h UCP. UCP2 UCP3 l-^Pt LT. ^tt^H. 79%, 75%. 44%. 48% 

fc J: I/* 48%|fl — -efe^o SfUCPB (i StUCP. AtPUMP. t h UCP. UCP2feJ:l>*UC 
P3JrS*LT. -?-^-ftL. 71%. 66%. 41%. 43%fccfe 44%|5] — fc-So 

15 ^t-. SfUCPA 33d:Uf SfUCPB (iStN|c;g5LNSB5»JI^ — tt (88%) ^^j^fA^. 13 3 IC 
^LtcJcolc. SfUCPA com 204SS Thri:m 238SB Val i: CDPbTOT 5 y gJ5B5>J(c 
5tfE:-r-5^1|EA<. SfUCPB (Cfct^r^*^±^rr)^i^ LTl^■&<, $ ^(C. SfUCPA <Cm 265 
SS CD Leu (J. SfUCPB T?!* Pro (ca^$tLTL\^o 

20 SfUCPA (*. teCD5 ha > K'J T UCP ^ S t I^^COmiS L T t^ 

^ft^*.. SfUCPA li. l3 4(C^7Kti:^a h^i^Lfctfc y (C 6 *Rlff<7)ISSii K> -r 
>^*L. ^CD hTKPi?— lilllSfCji^Ltctfcy T?&-So JBXT. CCD SfUCPA 1*5 

h a > K U Tx:^;^4=-eil'S^ :^/'?^M(c!f#gS[6<i/j: K> > (Boss et al., 1997; 
Maiaetal., 1998) $3 :^ P^lcW L T t^ -S (HIS) , — SfUCPB I*. 3 # @ CD 5 h 

25 p > K u 7x:^J^4^:-e^l5^ >/-?':7at#sifW K> >^:Xii LTl^-^) <b i: t ic (m 

3) . 5Sg(DlgSii >*<:^5^Lrfcy (113 J3cfct>'ia6) . ^(DhTKPv?- 

It C KP > K *)T<D^ h y -y ':7Xfl|(C[a]L^TL^-S. (EI 7 ) o 
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i^-rnt ^ >/\^Mt c ^mizyj i^^c i^^^ k> ^' > (pnbd) ^^l 

r L^'S*< (H 3 . S 5 fccfcl>*ia 7 ) . UCP li 37" U > 3? ^7 U;^^^ KOig^lCcfc y S K =1 

> K ')Tmmzfsi-f^m^'&.Wimtmm^ix^ztt<^ •btLxi^-So sfucPB 
^ UCP itmm. ^mi^m^-r'<jtm± < *d 'bnTL^^f 

c:cDhiJg|[CcfcoT«l^5;tx^ +f -tf > V ^(75 IE I^Fj? Bite^F SfUCPa fc <fc u: SfU 

cpb(i. m^it. ^&i'm^^^m^mi^fzis.i^m^mm(Dm^{zmit>xmmTs^^o 

10 C<7)iSg?^(D^5K^^«5T?S)-5)'? >>'v'J'g SfUCPA fccfe SfUCPB (i. ATP ^ 

15 CKDfgB^cDite^ SfUCPa focfcl>* SfUCPb (i. C£D^B^(7># cDNA (BBJiJS 

DNA An <i^ltf Z i A DNA *N ^i>*DCD;^;^ (Ccfc y A 

^-r 7>"^ 'j— ^f^fiEL. cDNA OffSSP5i'CDiSSie^JlcSot^r^fi£Lfc:l- 'J a :5? ^ 
U::^-^ K^3f □ — ^J^i: LT. i:^*0(D:^j£lC J: y p □ — — fc 1^1* — <7 yx-f 'J ^ 
20 -<if— ->3 >lC<i:^X>7 'J— ^>-5f ^^TXli•iL^o fc'5L>(i, lfefe{*:(cSrt-r in situ 

CCD^BflC0=& cDNA if-tf > CD 7t^° 'J (A)^RNA ^mMt LT^R£Ltr 

cDNA ^'T 'J— A^'b^ P — >-(k-r-SC<J: A<l:-^-5o ^<D^^(r(i. ZCDIgB^lcJ: 
25 oTti#t$n^ cDNA (DffSSR:53^(Dxt- 'J =3*3? >7 U';^5^ K^^fiEL, cm^3^P — 3><i: 
LTfflt^T. ■i>ftl<D:^;£[Zck y P □ — — fc -g) L^li — <7 /\ 'J 'S^i'-tf— i> a 
cfc 'J-->'5'*^^TX(i*<^: @Mi:-r€. cDNA Ifff^n £Diag5R!Ss(C/\-r TJ^'J 



wo 00/77211 



PCT/JPOO/03806 



7 

'^mmt^^mm.Lfz mRNA RT-PCR ,^(c<J; ;i(Dnm<D cDNA ^iSSJ-T'SC 

5 U:*-^^ KIC.^ $tLTCN^ cDNA t CCD^BJcD cDNA iZ^^tl^o (ej^f IC. 

cn?><DlSS(D|gM(Cj: oTiC-S 1 *r-li«iai®(DT5 y ^(Df^ft]. ^ <*: l>* / 

C(DigB«(7) cDNA (CIS. BB^iJS"^ 1 fc ck t>* 3 CDl^£iE9>JCDt>A^5S -SgB^i-BBJil t; 
10 DNA Brn (10bplU±) 4i#^4x-So ^fcs -t > XMfc J: l>*7 >^-tr >XM 'b -5 
DNA l!^>t4i^^tt'5)o 

c:<D^^(7)'? >/'?'j7® SfUCPA isJ^U SfUCPB (i, ^;h.^^tL^»icD::^j£. -r^f*?*) 
cDNA ^fflL^xM^^x DNA s» "C:* ^"T ^ <h'ir cfc yi5^-r-s-<t 

^B^(D cDNA ^W:^-r^^<P'^—*^^^>if h nlc^ccj; oT RNA ^aSlL. Ctt 
20 cDNA <D{ffllR?S^$-i^«l<75:^j*l::<:k y iS^'5:fg3K'<'^ C(DM«x. 

»i* -e ^ ^ M ^ iwi^=Ei $ -a- ^ c 1 6< -e $ ^ o 

^<D^BM(D^ S^-ri/f h □aiR-e^M^-fr-Sta^lCli. RNA ;K'J ^ ^— "tf 

25 T^n^ — 5 — ^^■T'S'^'J' ^— l-CI<D^B^(D cDNA (DHIR^^^-Mift^. TT'P^ — -Jt 

if(D-r >t* h PaiR5^l~^tt]t'n(i'<fcL^o RNA tKU > ^— f3^P^ — 5 — <!: LTIi. 
T7, T3, SP6 U t't<m7j^V ^ -So 
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^-^'^m'SimU^ ') Vly. Zfa=E — ^—. 'J ;t?V— AS^SUti. cDNA ^ □ — -^-^T" 

10 ZttXt^. :Kf^mmM^^'y ^ — t LXit. pUC pBluescript II. pET^iH-> 

15 «^'<'5'^— Cliffl^^. m*^aflBai*3(C^A1- -So <t LT(i,pKA1,pCDM8. 

pSVK3. pMSG. pSVL, pBK-CMV, pBK-RSV. EVB^^-?— . pRS, pYES2tiiHt< 

mTT^xt^o M^nm^t Lxit. ti- j[^'^umf^ COST . -— x/\ax^— 9Pm 

aBBS CHO /d:<i:CDiffi?LlJl1«!t$llifflBS. tUSKe, :«-|!IKS. ij^z^mm. TZ>')-h'y 
D E A E^4^X h ^ ^<il^(Dy5)ii'^mi^^ Z. tt^Xt 

s^j^ '^y<<pn^mmnmr^fzif^izit. <i>ia<D'7^mmi^^m^'^t^i±x'uz>o 
25 It. mmtit'cDmi±m'^^m7S\±mizj:^^m. mm'Mmm. mmmit. i&m^pm^ 
}Xmm. is«f. ii'D^Ki. RsniSia. fi\^mm. sds-page. -r^ 

P ^ h ^ — . STKtt'!? p^ h ^"^ :7 -1- — . T^-r -"rf — '^7 P^ 
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z<Dnm(0^ ^/•^^m SfUCPA fc<*:lKSfUCPB(r(i,ie5»J#^2fc.i;U:4(D7S y 

Hi>o ^fzs Z<D^53(D^ flfe<Z)fiSa)5' >/-?'5'S«t (7>S!i^^ ^z-?-:?^ 

5 4> "a ^+t-S)o 

C CD ab Si CD fg I* T CD ( C J: -5 T IS S $ ^ CD T ( i t ^ o 

10 II)5£15IJ 1 : CDNA (D a — - 

■*f-^:yy'^<DmUitJ^t^^± RNA $atti Ls i,o%T**D — x^';um^;*l!H^d^ o 

T^±^f RNA ^j^iS L^- (Ito et al.. 1999) „ mRNAmSt+-vh (Pharmacia) ^ffl 
L^TaSSLtc7t<'J (ArRNA*^«=). RT-PCRm^^)\XPm.Bl-y 7 S 'J— CDSail'^ P — >^ 
mSt Ltro m 1 « cDNA li, 'J {A)*RNA (0.1 a« g) I- 20pmol CD cDNA ■< J^it 
15 (5'-TTTTTTTTTTTTTTTTTTTTTTTT-3') ^7 — — JUL. ;:^L^TM0^— 

hCD3S|5:i:Pl^ (New England Biolab) ^figfflLT. 37*t:T' 30 lOmM 1, 4- 

H U-r h — -/Ufccfel>' 0.5mM dNTP ^^^"T^ 20 I CD 1 x RT 
Ltco Snc:-;§;ScDMR£(ilUT(D<t Jjy -Cfe^o 

• lOmM Tris-HCI (pH8.0) ; 
20 ■ 50mM KCI ; 

• 1.5mM MgClz: 

• 4mM dNTP ; 

• 0.2ZL—y h<D EX Taq tK U > ^— if (Takara) ; J:t>* 

• UCP ^ T S U — CD^S#$HtrT S y ^BE?iJlc*^P5-r^ lOpmol (D Z-ZXDmM. 

25 Zf^-C^—i 

2F1 (5'-CCIYTIGAYACIGCJAAR-3') ; 
ZR1 (5'-ACWTTCCAISYICCIAWIC-3') 
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(94''C : 0.5 ^^RJ). 50°C : 1 ^^Tffl, 72°C : 1 ^f^) x 35 
iy.±(D:^;£(Ccfc ^jmtz PGR il1^!(D ^ Tt,^ q skb (D cDNA ^ </ ^ > hcDig^J*^ 
bfi^^n-5T5 /SJiB^JIi. UCPilG^flCD 1 OCD 'J -{ > 7? U - i* E 9"! <!: II 

5 Q — >p2-1) . ^-f 3?"^ 'J-X^ U— i^^'^'cTD/ca^cD^P — ^ <i: Lt-o 

^ mS^Lfz no {Ay RN A (5 m q) ^ti^SacOZ^jS (Sambrook etal., ISSS) 
(CcfcoTAgtH >'T — v^lCjiAL, cDNA^-rT)^^ 'J— ^«llLfco C (7) 7 7>" ^ 'J 
— "bSillBT^^P — ::?IC5Pt-r-i)7K-:;^ -i- 3'^':7 □ — >8fi$-mStL. peiuescnpt SK 

(Stratagene) IZ+)- Zf ^ o — — ly [^fz^ ^LT. C tt CD -^7 P — >A^ . ^ 
10 ±3:(D SfUCPacDNA fcck l>' SfUCPbcDNA ^ -^-H^^LS^f -5 ^ P — > pz8-1 fcc*:^: 
pz8-2 $^#/zo 

'JCfc, P — XD-r h(i, BcaBest Be^J;*^^":/ h (Takara) «b r>'(c T3. 

T7 fccbt)^iie^=^f#Sfi<I7^7-r V — ^-ffllN. ABI373A SU^bv^— '*7->-t»--(Ccfc y S5?iJ 
J^SL/co Be^iJ'r — -Si GENETYX-Homology V :7 K 't? X T >>X 7^ A • /\— v> a > 
15 2.2.0 (Software Development) L T^SIff Lfco 

SfUCPa CD cDNA (i, aB5>J#-^ 1 L 1 .525bp CDllSSBB^J L T i-J . SfU 

CPb CD cDNA (iSe^iJS^ 3 (ziit L/c 2.991 bp CDi^Sig^lJ LT l^tzo M^CDtK'J 7 
T — ;^ib->'^':^;^ (aataaa) It. SfUCPa CD cDNA -eii7K'J(A)Ba5ij7bN«b 236bp ±;i^ 
"XJMli SfUCPb CD cDNA "Cli 1,171bp J>* 1,243bp (D(i£ir 2 OCDtK'J 

20 T7^-;U'(bg|Jfi*<l24r)'itl/co SfUCPa ICJt^cLT SfUCPb (D cDNA A<:St^ 3 '^^HIR 

•^fz. SfUCPa CD cDNA (i. ie^J#-^ 1 L cfc ^ (C, 303 T S y K ^ p — K^T 
■5^— 'j— T'O-y^' U — A (ORF) ^#/^-Cfcy. CCD ORF {C(iiB^J#-^2 

(c^F L/r7S y Sti2?iJ^^-r €)^t:^^^^^fi 32.6kDaCD^ ^z'?^ S SfUCPA A< z: — K$ 
25 nTL^/•-o — SfuCPb co cDNA (i. ie5iJ#-^ 3 (c^f Lt; J; -5 268 T S y g$(D 
ORF ^#/u-Cfc y , ZCD ORF (r(itt^:h^^S 29.0kDa (D ^ ^z"?^® SfUCPB A<P — 

+Mf >^p h^^1ffcD$gm;b^ "b, ^f-tf >vOcDyy Aii SfUCPa iie^-^ 
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«|jt=itf-. SfUCPb iSeiF$^-3 e-#^-el^■5>Z<^*<5iS$^^fc (t^— -?JF$ 
-T) o 

Hffi^ 2 : cDNA CD-Y > t* h P SIR 
5 K-:? □ — > pz8-1 fcckl>*pz8-2 ^®it<tL. T7 RNA tK U 

y^—- tf^fcl* T3 RNA ;t<'J > ^— tf LTs MAXICRIPT ti¥^ h (Ambion) 

(D-^u h=J;nc^jtL^, -tr >x*/c(*T>^-b>::^ RNA ^Ic^Lfco S?Scd RNA (4 
A'g) ^^-^5^::^- — > (Amersham) (7)??STT;' =i A^f Ettai^^!! (Promega) ^SL^ 
y-z-r >t' KPaiRJ5CE:i3«tL/ro HIRi^ l^al* SDS-PAGE -e^«f Ltc= y^U^SSL. 
10 Amplify (Amersham) "e-T ^ ^— h L t.^lClSit L . Spfe^^fifLfco 

-e<75^^. S 8 ICTF Lfc J: 5 L^-rttCD cDNA <h =t-tr >X RNA ^ gist LtcB# 

DNAOggj^a K>te<fetK3St5&zi K>6<iEL<^HlLTt^-5)^«t:*<iil2$tL/-o 
15 ^miOfilfflBTfigft 

OJSf^^ift^^ite^ SfUCPa 33 J; IK SfUCPb, 3fclKI- ^fT^aeT-M^U'Cfc^fg 
f^Paail^ SfUCPA iS^TS SfUCPB, ^•blCl*CH'b<X)'S' ^z'^-:? M ^ififi^X 

^a*ii=:*ta^Mt--5)yitf)(Dise^ cdna A^g^^ti'So c+T-^><Diie^fc<tt>*'? 
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5 

9ij$^-r-s>c<h ^tfsnt-r^ite^ sfucpb„ 

4. is^is2<7>af5^sfucpb*<f§;K-r i)fiifiFsaa^>/^^mi?feoT, bb5ij#^ 

15 5. SB^J#-^ 1 (DiSSiE?iJ^/i:(i^CD-S»iB5>J$^-r^ DNA HT>Tro 
6. K^J#-^3 (»«Sie5iJ$^r(*^C0 — S|5E5lJ5Wr^ DNA BT>no 
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Mitochondrial matrix 




-3599 ' > 1 1 1 J ' 

a Se 199 139 209 239 398 
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Intermembrane space 

N- ter 




Mitochondrial matrix 
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SfUCPa SfUCPb 



(-) S AS S AS 




SfUCPA 
SfUCPB 
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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

<120> Thermogenes i s Genes and Thermogenes i s Proteins in Plant 

<150> JPl 1-167439 

<151> 1999-06-14 

<160> 4 

<170> Patent In Ver. 2.0 
<210> 1 
<211> 1525 
<212> DNA 

<213> Symp I ocarpus foetidus 

<220> 

<221> CDS 

<222> (280). . (1188) 
<221> poly A site 
<221> (1271). . (1276) 
<300> 

<301> I to. K. 

<302> Isolation of two distinct co I d- i nduc i b I e cDNAs encoding plant uncoupling 

proteins from the spad i x of skunk cabbage (Symp I ocarpus foetidus) 
<303> Plant Sc i . 
<304> 149 
<305> 

<306> 167-173 
<307> 1999 

<308> GenBank AB024733 
<309> 2000-02-25 
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<400> 1 

gaggattcgc agaagaaagg ccagaacccg attccttccc gtcttcttct ccttccgccc 60 
aattgcagtt tttcgcagcg gcgtcatcat caagaccctc cgcctttccg cgccaaacgc 120 
cttccacccc cacccaatcg ccctccgttt cccgaaatat tcctcttccc tcctcccttt 180 
tcttctctac ataaacccta accaccccat cctctcctcc cgcttccgac caccctgcat 240 
tctactggga gcccatttga tcgaggtttc ccggcgagg atg ggc gat cac ggc 294 

Met Gly Asp His Qiy 
1 5 

ccg agg acc gag ate teg ttt gcc ggc agt teg cga gea gca ttc gee 342 
Pro Arg Thr Glu Me Ser Phe Ala Gly Ser Ser Arg Ala Ala Phe Ala 

10 15 20 

get tge tte gee gag ett tge aeg att ccg ttg gac act get aaa gtt 390 
Ala Cys Phe Ala Glu Leu Cys Thr I le Pro Leu Asp Thr Ala Lys Val 

25 30 35 

agg ett caa etc eaa aag aaa gea gta aca ggt gat gtg gtg get ttg 438 
Arg Leu Gin Leu Gin Lys Lys Ala Val Thr Gly Asp Val Val Ala Leu 

40 45 50 

cca aaa tae agg gga atg ttg ggc act gtt gee act att gee agg gag 486 
Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala Thr lie Ala Arg Glu 

55 60 65 

gaa ggt ttg teg gca etc tgg aaa gga att gta ccc ggt ttg cat egt 534 
Glu Gly Leu Ser Ala Leu Trp Lys Gly He Val Pro Gly Leu His Arg 
70 75 80 85 

eaa tge etc ttt gga ggg eta ega att ggg ttg tat gaa eea gtt aag 582 
Gin Cys Leu Phe Gly Gly Leu Arg lie Gly Leu Tyr Glu Pro Val Lys 

90 95 100 

tee ttt tat gtt gga gat aac ttt gtt gga gat att cct tta tec aag 630 
Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp Me Pro Leu Ser Lys 
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105 

aaa ata ctt get 
Lys I le Leu Ala 
120 

aat ccc act gac 
Asn Pro Thr Asp 
135 

ccc cct ggg gta 
Pro Pro Gly Va I 
150 

acc ata gtc aaa 
Thr I le Val Lys 

cct aat att gcc 
Pro Asn Me Ala 
185 

tat gat caa gtg 
Tyr Asp Gin Val 
200 

aat att ttt act 
Asn I le Phe Thr 

215 

gtc tgt ate ggt 
Val Cys Me Gly 
230 

gat tea gcc tac 
Asp Ser Ala Tyr 




ggg ctt aca aca 
Gly Leu Thr Thr 
125 

ctt gtt aaa gtt 
Leu Val Lys Val 
140 

ccg aga cgt tat 
Pro Arg Arg Tyr 
155 

aag gaa gga ctt 
Lys G 1 u Gly Leu 
170 

cgc aat get att 
Arg Asn Ala Me 

aaa cag aca ate 
Lys Gin Thr I le 
205 

cat att tta gee 
His Me Leu Ala 

220 

tet cct gtt gat 
Ser Pro Val Asp 
235 

aaa age aca ttt 
Lys Ser Thr Phe 
250 



3 

110 

ggt gea tta gea 
Gly Ala Leu Ala 

cga ctt caa tct 
Arg Leu Gin Ser 
145 

tea ggg geg eta 
Ser Gly Ala Leu 
160 

ggt get ctg tgg 
Gly Ala Leu Trp 
175 

ata aat get get 
I I e Asn Ala Ala 
190 

tta aaa tta eca 
Leu Lys Leu Pro 

ggt ctg ggg gea 
Gly Leu Gly Ala 
225 

gtg atg aag tct 
Val Met Lys Ser 
240 

gat tgt tte ate 
Asp Cys Phe I le 

255 




115 

att ata gtg gea 
lie Me Val Ala 
130 

gaa ggt aaa etc 
Glu Gly Lys Leu 

aat get tat tea 
Asn Al a Tyr Ser 
165 

act ggg ctt ggt 
Thr Gly Leu Gly 
180 

gaa ttg gee agt 
Glu Leu Ala Ser 
195 

gga ttc tea gat 
Gly Phe Ser Asp 
210 

ggt ttt ttt gee 
Gly Phe Phe Ala 

aga atg atg gga 
Arg Met Met Gly 
245 

aag aca ttg aaa 
Lys Thr Leu Lys 
260 
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678 



726 



774 



822 



870 



918 



966 



1014 



1062 
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aat gat ggg ctt ctt get ttt tac aag ggg ttt ate cca aac ttt ggt 1110 

Asn Asp Gly Leu Leu Ala Phe Tyr Lys Gly Phe I le Pro Asn Phe Gly 

265 270 275 

egg tta gga teg tgg aat gtg ate atg ttt ttg ace ttg gag eag gtc 1158 

Arg Leu Gly Ser Trp Asn Va I Me Met Phe Leu Thr Leu Glu Gin Va I 

280 285 290 



aag aag ttt tte ate aaa gag gtg cca aat taatacattg aaetcggata 1208 
Lys Lys Phe Phe Me Lys Glu Va! Pro Asn 



295 




300 










ggagtagaaa 


gaaagggttt 


ttgtggaatt 


ttetctaccg 


gtgtggatcc 


tggcgagaga 


1268 


eaaataaatc 


ttectgactg 


ctcagatgtg 


tacctttttt 


atgaatggtt 


cttttettat 


1328 


agaggacaga 


gaaaagaaaa 


aaaaaatcat 


tgtcatttac 


tctttttcce 


catttctgct 


1388 


gctaatcttg 


gtaggagaag 


aaaagtctta 


cattgagtga 


taacgttgtt 


ctctgcatcc 


1448 


attatttttc 


agagatacta 


tttgacacat 


gaaaagtaat 


gcacatcagg 


ttttttttaa 


1508 


aaaaaaaaaa 


aaaaaaa 










1525 



<210> 2 
<211> 303 
<212> PRT 

<213> Symp I ocarpus foetidus 
<400> 2 

Met Gly Asp His Gly Pro Arg Thr Glu ) ie Ser Phe Ala Gly Ser Ser 

15 10 15 

Arg Ala Ala Phe Ala Ala Cys Phe Ala Glu Leu Cys Thr Me Pro Leu 

20 25 30 

Asp Thr Ala Lys Va I Arg Leu Gin Leu Gin Lys Lys Ala Va I Thr Gly 

35 40 45 

Asp Val Val Ala Leu Pro Lys Tyr Arg Gly Met Leu Gly Thr Va I Ala 
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50 55 60 

Thr I le Ala Arg Glu Giu Gly Leu Ser Ala Leu Trp Lys Gly I le Val 
65 70 75 80 

Pro Gly Leu His Arg Gin Cys Leu Phe Gly Gly Leu Arg I le Gly Leu 

85 90 95 

Tyr Glu Pro Val Lys Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp 

100 105 110 

lie Pro Leu Ser Lys Lys Me Leu Ala Gly Leu Thr Thr Gly Ala Leu 

115 120 125 

Ala Me Me Val Ala Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin 

130 135 140 

Ser Glu Gly Lys Leu Pro Pro Gly Val Pro Arg Arg Tyr Ser Gly Ala 
145 150 155 160 

Leu Asn Ala Tyr Ser Thr Me Val Lys Lys Glu Gly Leu Gly Ala Leu 

165 170 175 

Trp Thr Gly Leu Gly Pro Asn I le Ala Arg Asn Ala Me Me Asn Ala 

180 185 190 

Ala Glu Leu Ala Ser Tyr Asp Gin Val Lys Gin Thr Me Leu Lys Leu 

195 200 205 

Pro Gly Phe Ser Asp Asn Me Phe Thr His Me Leu Ala Gly Leu Gly 

210 215 220 

Ala Gly Phe Phe Ala Val Cys Me Gly Ser Pro Val Asp Val Met Lys 
225 230 235 240 

Ser Arg Met Met Gly Asp Ser Ala Tyr Lys Ser Thr Phe Asp Cys Phe 

245 250 255 

Me Lys Thr Leu Lys Asn Asp Gly Leu Leu Ala Phe Tyr Lys Gly Phe 

260 265 270 

Me Pro Asn Phe Gly Arg Leu Gly Ser Trp Asn Val Me Met Phe Leu 
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275 280 285 

Thr Leu Glu Gin Va I Lys Lys Phe Phe Me Lys Glu Va I Pro Asn 
290 295 300 

<210> 3 
<211> 2991 
<212> ON A 

<213> Symplocarpus foetidus 

<220> 
<221> CDS 

<222> (286). . (1089) 
<221> poly A site 
<222> (1171) (1176) 
<221> poly A site 
<222> (1243) (1248) 
<300> 

<301> I to, K. 

<302> Isolation of two distinct co I d- i nduc i b I e cDNAs encoding plant uncoupling 

proteins from the spadix of skunk cabbage (Symplocarpus foetidus) 
<303> Plant Sci. 
<304> 149 

<305> 

<306> 167-173 
<307> 1999 

<308> GenBank AB024734 
<309> 2000-02-25 
<400> 3 

tggtggtgac gagtgacgag gattcgcaga agaaaggcca gaacccgatt ccttcccgtc 60 
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ttcttctcct tccgcccaat tgcagttttt cgcagcgggt catcatcaag accctccgcc 120 
tttccgcgcc aaacgccttc cacccaatcc ctccgtttcc cgaaatattc cccttccctc 180 
ccttttcttc tctacataaa ccctaaccac ccccatcctc tcctcccgct tccgaccacc 240 
ctgcattcta ctgggatccc atttgatcga cgtttcccgg cgagg atg ggc gat cac 297 

Met Gly Asp His 
1 

ggc ccg agg acc gag ate teg ttt gee ggc agt teg cga gca gca ttc 345 
Gly Pro Arg Thr Glu Me Ser Phe Ala Gly Ser Ser Arg Ala Ala Phe 
5 10 15 20 

gcc get tgc tte gee gag etc tgt acg att ccg ttg gae act get aaa 393 
Ala Ala Cys Phe Ala Glu Leu Cys Thr I le Pro Leu Asp Thr Ala Lys 

25 30 35 

gtt agg ctt cag etc caa aag aaa gca gta aca ggt gat gtg gtg get 441 
Val Arg Leu Gin Leu Gin Lys Lys Ala Va I Thr Gly Asp Va I Va I Ala 

40 45 50 

ttg cea aaa tac agg gga atg ttg ggc act gtt gcc act att gcc agg 489 
Leu Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala Thr 1 le Ala Arg 

55 60 65 

gag gaa ggt ttg teg gca etc tgg aaa gga att gta ccc ggt ttg cat 537 
Glu Glu Gly Leu Ser Ala Leu Trp Lys Gly Me Val Pro Gly Leu His 

70 75 80 

cgt caa tgc etc ttt gga ggg eta cga att ggg ttg tat gaa eca gtt 585 
Arg Gin Cys Leu Phe Gly Gly Leu Arg I le Gly Leu Tyr Glu Pro Val 
85 90 95 100 

aag tec ttt tat gtt gga gat aac ttt gtt gga gat att ect tta tec 633 
Lys Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp Me Pro Leu Ser 

105 110 115 

aag aaa ata ctt get ggg ctt aca aca ggt gca tta gca att ata gtg 681 
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Lys Lys I le Leu Ala Gly Leu Thr Thr Gly Ala Leu Ala Me Me Val 

120 125 130 

gca aat ccg act gac ctt gtt aaa gtt cga ctt caa tct gaa ggt aaa 729 

Ala Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin Ser Glu Gly Lys 

135 140 145 

etc ccc cct ggg gta cca aga cgt tat tea ggg gcg eta aat get tat 777 

Leu Pro Pro Gly Val Pro Arg Arg Tyr Ser Gly Ala Leu Asn Ala Tyr 

150 155 160 

tea acc ata gtc aaa aag gaa gga ctt ggt get ctg tgg act ggg ctt 825 

Ser Thr I le Val Lys Lys Glu Gly Leu Gly Ala Leu Trp Thr Gly Leu 
165 170 175 180 

ggt cct aat att gcc cgc aat get att ata aat get get gaa ttg gee 873 

Gfy Pro Asn I ie Ala Arg Asn Ala Me lie Asn Ala Ala Glu Leu Ala 

185 190 195 

agt tat gat caa gtg aaa cag atg aag tct aga atg atg gga gat tea 921 

Ser Tyr Asp Gin Val Lys Gin Met Lys Ser Arg Met Met Gly Asp Ser 

200 205 210 

gcc tac aaa age aca ttt gat tgt ttc ate aag acg ttg aaa aat gat 969 

Ala Tyr Lys Ser Thr Phe Asp Cys Phe I le Lys Thr Leu Lys Asn Asp 

215 220 225 

ggg cct ctt get ttt tac aag ggg ttt ate cca aac ttt ggt egg tta 1017 

Gly Pro Leu Ala Phe Tyr Lys Gly Phe 1 le Pro Asn Phe Gly Arg Leu 

230 235 240 

gga teg tgg aat gtg ate atg ttt ttg acc ttg gag cag gtc aag aag 1065 

Gly Ser Trp Asn Val Me Met Phe Leu Thr Leu Glu Gin Val Lys Lys 
245 250 255 260 

ttc ttc ate aaa gag gtg cca aat taatacattg aagtcggata ggagtagaaa 1119 

Phe Phe Me Lys Glu Val Pro Asn 
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265 




aaaagggttt 


ttgtggaatt 


ttctctaccg 


tcctgactgc 


tcagatgttg 


tacctttttt 


gaaaataaaa 


gaaaaattca 


ttgtcatgta 


ctataccaag 


cagactttgt 


tgcttggctg 


acattgagtg 


ataacgttgt 


tctctgcatc 


tgaaaagttt 


tttttttttt 


tttttttttt 


cgactatcct 


ctttattcat 


taacaggcat 


atcaaaatat 


acccttttat 


tagacatttt 


tctagcagcc 


aatttttaga 


ccacattaag 


ccatacatac 


ataggtaata 


attaagatga 


ttcttcacgt 


acacatgatg 


caccagctga 


agtacgtcat 


gtgcagacgt 


tatatagtgt 


gcatcaaaca 


ctggggtctt 


gacagggtat 


tagggagtca 


cattgcgttt 


gatttttatg 


gagttcctta 


caagccaata 


atccttccca 


gcatggtcga 


tacgttgacc 


acatggtcca 


ccagcgcccg 


aagcctcaag 


agcaacactg 


ctaacctcgt 


tgtacggaga 


aacattttca 


tttgctctgc 


aagttcctcg 


acgtcctgtg 


cgggaagaag 


cgcgcgtctc 


tgctcgcgac 


atggcttcgg 


cagcctccag 


cttcgttctc 


ttcccccgtc 


cgccttcttt 


cccagggtcg 


agccgcgacg 


acccccgccc 


ccggcgccgg 


gccaccgatc 


gggcccaaga 


gggggtcaaa 


gtgtggcttc 


tggagttaga 


tttgtttcct 


taaattttat 


tctcatctgt 


ggacgacctt 


aagatctccg 


gaaggaatcc 


tactggttca 



gtgtggatcc 


tggcgagaga 


gaataaatct 


1 1 79 


atgaatggtt 


cttttcttat 


agaggacaga 


1239 


ctctttttcc 


ccatttctgc 


tgagtagcag 


1299 


ctgctaatct 


tgtagctgaa 


gaaaagtctt 


1359 


cattattttt 


cagagttact 


atttgacaca 


1419 


aacaggcagc 


aaatagagga 


atcgatctca 


1479 


acaaacttag 


ggagagcatg 


cagggtatat 


1539 


gcgtacacag 


ttggtcctca 


aacgactgta 


1599 


acagagagaa 


acaagcagaa 


gaacagggta 


1659 


tgaacatagc 


ataggttcat 


gatctacttc 


1719 


atgggaatct 


tggtcaccat 


atggcatgaa 


1779 


tcttcttacc 


attcagcagc 


agcaccagag 


1839 


gaggggtaca 


ttgcgatccc 


acacatgccg 


1899 


tatccagcct 


gtccccacct 


agtgccccat 


1959 


tcctccgaac 


catatcctat 


tatcaccaca 


2019 


gcaaatacgc 


ccgaggtgta 


gtgttggaat 


2079 


acaggttgct 


ttgcgactgc 


atactgtagg 


2139 


tacgcatcaa 


tcgaggtgac 


tttaataaga 


2199 


tacgggtaat 


ttttgaaaaa 


aggagaaggg 


2259 


gggttaattc 


ttcatatggc 


cacttcgagc 


2319 


actccggcct 


cccctccacc 


accacgccgg 


2379 


caggaggctc 


gtggtggtgc 


gggccgagga 


2439 


cggagggagc 


cgcgccgccg 


cccccaagcc 


2499 


ggttgatata 


tagttcttaa 


tttctttccc 


2559 


cttctctttt 


tttgttttgt 


tttttcaatt 


2619 


ccatcggggt 


tttcgtccct 


ctcgcaggtg 


2679 


acggtgtcgg 


atcggtggtg 


gctgttgatc 


2739 
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aggatccggc gactcgatac ccggtcgtgg ttcggttcac caaggtcaac tatgcgaacg 2799 

tctcgaccaa caactacgca ctggacgaga tcctggaggt gaaatgaggg tcggcgggcg 2859 

tggtcggtcg ggcatgtcac gatgatgtat tttcgcagtt ggtagtgtaa aataccatgt 2919 

cattcgtgta aaactctttc gttcgccaaa tcctcagttg aaattttaat tcccagccag 2979 

taaaaaaaaa aa 2991 

<210> 4 
<211> 268 
<212> PRT 

<213> Symplocarpus f oet i dus 
<400> 4 

Met Gly Asp His Gly Pro Arg Thr Glu I le Ser Phe Ala Gly Ser Ser 

15 10 15 

Arg Ala Ala Phe Ala Ala Cys Phe Ala Glu Leu Cys Thr I le Pro Leu 

20 25 30 

Asp Thr Ala Lys Va I Arg Leu Gin Leu Gin Lys Lys Ala Va I Thr Gly 

35 40 45 

Asp Val Val Ala Leu Pro Lys Tyr Arg Gly Met Leu Gly Thr Val Ala 

50 55 60 

Thr I le Ala Arg Glu Glu Gly Leu Ser Ala Leu Trp Lys Gly I le Val 
65 70 75 80 

Pro Gly Leu His Arg Gin Cys Leu Phe Gly Gly Leu Arg Me Gly Leu 

85 90 95 

Tyr Glu Pro Val Lys Ser Phe Tyr Val Gly Asp Asn Phe Val Gly Asp 

100 105 110 

I le Pro Leu Ser Lys Lys I le Leu Ala Gly Leu Thr Thr Gly Ala Leu 

115 120 125 

Ala Me Me Val Ala Asn Pro Thr Asp Leu Val Lys Val Arg Leu Gin 
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130 135 140 

Ser Glu Gly Lys Leu Pro Pro Gly Va I Pro Arg Arg Tyr Ser Gly Ala 
145 150 155 160 

Leu Asn Ala Tyr Ser Thr lie Va I Lys Lys Glu Gly Leu Gly Ala Leu 

165 170 175 

Trp Thr Gly Leu Gly Pro Asn I le Ala Arg Asn Ala Me Me Asn Ala 

180 185 190 

Ala Glu Leu Ala Ser Tyr Asp Gin Va I Lys Gin Met Lys Ser Arg Met 

195 200 205 

Met Gly Asp Ser Ala Tyr Lys Ser Thr Phe Asp Cys Phe I le Lys Thr 

210 215 220 

Leu Lys Asn Asp Gly Pro Leu Ala Phe Tyr Lys Gly Phe I le Pro Asn 
225 230 235 240 

Phe Gly Arg Leu Gly Ser Trp Asn Va I Me Met Phe Leu Thr Leu Glu 

245 250 255 

Gin Val Lys Lys Phe Phe Me Lys Glu Val Pro Asn 
260 265 
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